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(54) THREE-DIMENSIONAL LAMINATE MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small, thin, 
multi-pin low cost three-dimensional laminated module 
by the interlayer connection at high density. 
SOLUTION: Chips 110 are connected to thin 
interconnection films 120, these films and thin adhesive 
films 130 are alternately laminated to directly connect 
via holes 125 formed through the films 120 to vias 131 
formed through the films 130 whereby the via holes can 
be made fine and at small pitches and hence the 
inerlayer connection can be made at high density to 
reduce the module mounting area. Since the number of 
parts of the module structure is small and lamination 
process is simple and superior in mass productivity, the 
cost can be reduced. 
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[0001] 
[0002] 

[tt*(D&ffi]ft*(0=&7C»Jl^i-;^ 

ajg(C^:»J$*V*o tt&Wfc4>*Q0lJi:LT\ GUtfXittI (Proceedings of the 45th Electron 
ic Components &. Technology Conference. 1995. pp. 656— 663) % XfctedsISi* pp. 
1 174—1 1 78) „ &tf3t&3 (Proceedings of the IEEE Multi— chip Module Conferenc 
e, 1994. pp. 68-73) C:iB«M<3E>&o. 

[ooo3]xi«i 0=.^jtmm^=L-Mt. )i<£&#o)wmzi&m,i,tztoiZtiim~ *o-c 

3SS^"cUrXT5l*, 5TT> 9^91 1 frr—^+WT^ 3^-f^>f<>yut, 7^91 
2^«E-T-5 0 SfelC, il(Ddr-V'JT913^a^«fer^$ ; E-;UKL,«»ljB914(X7K^>«)IC 
*y^i— ^»«r=H«)*.*0lft* 4ri-^fflaffi<D«Bl^*«JWfL-C9'<V912(7)WfS^» 

x-r^ofi^fc, ^raicy— k?u— A9i 6$wyttit*o 

[0004]Xitt2<D^3.-JUli.»H*y3tofflJffilZfl^^^ 

-asy, «Bi*BiKiia^L-c»w**i«.Ba«>w«#asHfc*-rj:a»c, ^3.-^9201*1* 

???921 $SlII=^T-Cie|ft««927^«t-r^o *SI^P-bX-l?l*. 5fc1% ^^921 (DA 
m*/^yK*NibXyeJ|::£&(08<DT#ftlCA^^ 

5, £*i&(D*3/?92i *tt^923i=*ysiM=tty«:bi±"c«jiu ^ttd-r&p c 

?(D<WJS(zJlM&^ffl(DS*|gE«924i:. ^5^»*£927^«*frr&*:«><D¥ 
9/<>^926$»JA > r«. ¥Ba/^>^925^3ttti927^Ur. ^y^921 fce>$fW7V<f 
(Pin Grid Array: PGA) 928 «<«Sm$tl«. *:i-?£g*K927<Z)ni]l»l=l3\ /*>?925 
(0^«^^l»it-r'5/'=«)l=X>*'^^>r-926l£?t«-r* o 

[0005]^jW3(D^a.— , &»0>ffl(C#^£ai*fel£l£<Z)X;U— ;Uz«fcy»|«^^ 

fltJ&A^M*.. 2 l |l05f i *y^931 jb<TAB(Tape Automated Bonding) 932l-^yMffi^«3f 
ttf-OStf— tfiSE»*te933A^fift€) 0 XSt^n-b^tt. **\ *«©*y?931!=TABT— 

?932ok >-*-y— Kstf^-r-o^u ^— ^-vyrottflsi-rs* ca>2»©T— -f&tVT 

(BT^y— •9 : aE|R(7Hy'<5K^UA)933^7tf>-7 r ^>^-r* 0 C(D<>* 

^_^^933^x^77-tof«H*ffi»lt«i934^3tsi=*^t>-a:-c*Bai=j:yi«^-r 

So Hrai^^tTH— JUWyKTU'ffBall Grid Array: BGA) 935<^<7>&86l*, 8Ua&*R934|*3 
[0006] 

[5BM^«^L^t^*SH]^,/v^x>K^n^^^&«^tt»lcM^^X^^ 
^<b&I6*\ £«<&*i«>h^fb£l^*Sfsttf::;FRr*"e&£o «-^/«»e>#<Bitftai*, 

ffiMizi*. .kyfBsffi^ss^ift^pizx^m^L^-cttnf^cCL^ ^ j , 

r ooo7]j*!fcj£#g£^<DflM§^£LTIi*ft**^/^^— S?«>/J*ffl*b#f*aMI=tMPb*L*c 

s^^w«iLrfcy,^3fcDdtf®««fey«Sffl»*ffl«r*c^i*^swi^^r*& 

[OOO8]=^a»^l*,tt*<7)/^-^*g^T^^II^J:y*&l=BffiJS^b*0S 

«Mffl«>o#E<aM> MnmretiSL t&m&isi&mm) tt-eamaw-efc*. *v?*=3KJt 
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[0009)^1 #@<&flO®ibo£IiB#3!T'li, aHLfc^-y^+a.— ;UKL % X 

yomm-toit&M^ i/— wnxi£j:y/<*— #>o#aaiiu*'j— k?u— am a ~~ 

tfi/*H*H*40~6oe:/-c&*.*fc, fflaffi^ro/^— m^<o^— 7<r>ft£&? < 

;K0H^ffi«l*^— XStita>WRl::*U^ 3MSffilil*ffl#2. 54mmt?y?-(0PGA<Z> 

t=>jw=fc#LTfcy*iooe>#&i#i^ 

[001 1 ]m3#@0ffi»*«^«fel!T?Ii. TvZt&'O* ♦fS«^TAB^-^(^efcy^U, 

«»Lfc^^7H— ^*«^±*ffi»*«<ox;u— ^— ^f^yttJKrSoC<D*5*(X)l?^lc 

y % 20oe>#&f£fa3cm#jc£T?j£rt<oTL£^ ;KZ>fc£fz68UTl;fc, -yi/*tK— 

#<#& o TABy-K^ffi«»*£C0»H5te. fiiJffitoo#EfSl!^fll!lffi»ISBB|ga!t[*»^y. iS 
<DlRj#*aSx.^^5A<^t^U— *-fc:?P'feX'C&'5M* 3ft*vft3H(::ifcLTlN$ 0 L**U TAB 

(nff^ u^Kwa, *fla)i=*fL-c-*-&*<<fc&, t*mi::*£&s^ <jjM®aoo 

[001 3]&5£Wl*&LT<D(.1 ) - (8)* B fot.-t&* 

[001 4] (1 )!Kffi«M-Pf««Jtj:»fHl«lftfllift*«ffclc#A«Ctl=«J:y % £t ten* 
[ooi 5](2)_hfB^a.— ;i/*SM»lfit*5i.^-C. ^c?>b>*»fBI&fc&l-S£ffiS*£lwl~>fi^L 

[ooi 7](4)±iE ; eva.— ;u353£1»iftt-;fc^T\ j:y«t«nbMoStet°^<b*<prte^iira«i^« 

[ooi s] (s)«fu^»fw««#iScr-au-^^««5#afti=<fey . *v7tmfai&w®z&®&. 

[001 9] (6) ^**IWt*::tt*ft«*^*l=*y A^actic^y , *^,fc»ffl«fc*B£fBI 
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[0020] m*v?h&m&\zm<Dtt*frtittMzw)?<*i&zkizj:y , *v?tmMmmu 
[oo2i ] (8)«mi«^ai^ur jty &<<»n®m*ttKmmv£z>mmm&%mi*-ri> 0 

[0022] g" 

[«e«»*«^©^S:]*«Ml=«fc-5»H^7cWJi^3.-;uiis ±tB(i )~<8)cog tt£ o 
[0023]<1>¥##^^»«UfcE«7^UA$«1i^i-^Ki:LT,C<0a.^yh^ft«^ „, 

/W7/^^- *— JK/'WT'*— /Mfc, Jg*7-c^AU»^**ifs»2a> CQ 

mVT/XJI>-*-/W*. ;AI>hE«««^7U*^^ d 
^ffiot, ep*J*<Dffitek:7PizXI=£y«ft^fta, igg^p-trx-ei*. § 

OA, LGA(Land Grid Array)$CD^flgT?#yai£;tv5o /^7/X;U— yKDE9J CQ 

e-y^*200-300nm. BGACOfcfy^fftl mmttSt» to2cm#C0/]N$fc^gffi«rfr^8n 

[0024]:7<;t,A&«M£«d®tf>o£Et&&£it'<&^ ;7-f;UA»fiEMcO£&Si«te, ^3.-^ 

[0025]37^UA8M&Mifl!lBmi«E»S£it'<&.i:. l/ot°>»A<^Ii:r-ite4xtf, #11 mmtr* 
*(0BGA£fflL*f-:7.fJUA8MaMCO^*^ 2. 54mmfc"y*<DPGA£ffll^::fcyoB»IBtEf&£!l~ 

tf^-c^gsawj^os:*., £f=s :7<juAi$i&gn;m^E«/&*:^uA£ j:ot 

ffico»KE«i^irr&&£>!><fc<* 

[0026]7<;uA«tt^ifi«»«[««a*Jt^^i:, ^uA&ttSii-ei*, §5! co 

^'STABCDT^^v-Kic^-r^^^iBa^s-efc^o *<»±s -m\,u&mgL<j»UT / 

&<&J?U«li*&lcflS/ife$*t<5>;UU— >U<&E0je^*»$£R«Jt#n?|(£rf&<&Srf><fe 
»1 0nm^1 OOnm*§£ (D^Ef§/J«:7^UA£*lcraj£3*l£/ W7/*^— ?t^— 
JU<OE9lltf'^l*l»100timjaTI^«)t>tl*3b^T?&-6o Ufr^oT, Z><0\,l±ffi&m<r>-?2tit& 

*»«««s^yiis®a^J«^#*o^^A««s<Di/oe>tt^y^«^/NVT/^ 

[0027]<2>E«7-f^ACD«fe«*t^LtX7K*^. 7t*'MSK£*:fi775K£ffllV JCT^U 
A<o»*^^tTX7H^^fef*^y^5K$ffll\Elit/W7/x;i/— 7h— ;uco*»1*»i: 

[oo28]x?K4-i/, #«M5h\ */=ttr^sK*Ne.m-s*«i*r»tt»S7-f;i,Acoasift^®s-efc 
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0>-f>$— X^>-v;U/<-<T#8fc-*^ #»0>^;UAra<DX^v^h/^'fTmtt(* J 5A«!«e)^ UJ 
*<0fc»f»£«N!B^e>J*y . ^^^Aa^roJBWKftftA^ifit^fcAmMISttA^t^ 4$l~> £p 

coo3o]n^3»«it^'j^i**««4^-i:*ai7H'jv^t,Rjcy. «3»^uA^LrBaia^juAa> ^ 
<. Ef§:?^Ai<z>teii^i*a<sfcfc<$:£<&"e, «fia««t^ f«ffii=fr^*^jaA<»*o y 

TttJbfc, x^>>^h/W7ft«g(* j 7Am«fc)* < RllieJ^€>. 

[0032]<5>^^^U^^^^T?Rfa^;UA|C«SU(7'J^^^-r7'^^) s ^^CZ> 
[0033]#VU?H/W/XJU— j\,lZ±&7*)v?*v7mifc±*¥-ms<>7riZ&&—1IBttfyl2:Z> 

nvyo-wmm-jcHixizit^T. T.mwi±fji&&mo>mm-eziXhtfi&m&$> 9 ? 

[0034]<6>^^£A>^ 9-TT*f=l*l4^#*1l^ , J" : ?l=*yEI«7>r^A'v^>T ? 'f>y 

?v7£&&z?4ji,i*<oMiz#&£H*&mft*<»m&uz&^Tmm£ft%><, 

[0035] 5M§, $f^U^h/<H'7 , /X;U— jWDWO^JsytMtM^fc. Uft*U 0!l 
xtf^-f-V^x^^. TAB. /<>3f^«l35LrM5fi*tl/i:K#<Z)^^^a)«^;UA 

[0036]*^*«147h°y7f*. Kl3i$^^J:5l-»t>7>f^Ai:LT««6$n*<Z)T?. J^ZfW 
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a?3mn\±tf , )^£m^x*s*nmz&zmtom&<»G&tei*&ut>fttei\ 

[0037]<7>R*«7<f;UA &mz&\i-tz<< \r**V?<» Affi*/ <vK^TAB}$«fi-r* 0 < 
*-ju±:£»-C, l/oevi:ffiI««**i-5. tt*0)IWMI«Wjiai«iJi«IJ*T!l4-f>+U-K 

y^KWoyjji'Uimifcmnmmtizwbfrizat&xi^, 

[0038]TAB«^WtO)ttLSI/^^-i?J4fRtLT#aLri^,1j£*<D'r>7- , ;-Ki:T^ 

[0039]<8>^3fi:Rl»7<;i/AAx6j«*»«lrt3.='!;h4:»I=, JUM=*oT*ttJilc {- 

y» ^JilElCBGA, PGA % LGA9?<Z)I/oe>/)<S«$^„ 

3S/*n*y*<Z>#E£§Jll::*T#*.&* Lfstf^-C, l/oe>&££yif ^-fc^T^o 
[0041 ]?ij:/htttttt-fe?Sy0ifc4E*W1B**<tt<. *P£,:3Xr-*<3r;i*o fflJi^i— 

[0042] 

[|g^a)*«£a)^«B] wt> ®m&m^T*9ew<Dnmm*&imz&wf& 0 
[oo43]j2Littssi ^mm(D='A7tmm^o.—jv<D±wmmm^&m, wz&ismziztowsi 

a>BM7^Ai 20t, 8«c<35«*7-<;uai 3ot. i tkO)E«*«i40^e,fltfife^-cfcy. x 
>*:fx^>M sor::j:y#jt&fvcbt&. 1 o£B£7<r;uAi 2o<z>*t£0M*jjft^-=y h£ 

[oo44]ii«fiK3.=.^htJ.-^Kora, ai;3.-^hi:B«at«i 4oa>ra^>/irai««ii4s ei*? 
^;uai 2oic^/5fc$*ifc/w rm— ;ui 25^s9t7^Aicj^fi£$nyi/<^T^— ;n 31 

«CfcCJ:yff<tsb*lTt^*.^^110©/^Kl 1 1tt. $r-fU*h/WT*— JU124£, E& 
:7^UAl20<&E|$i:* /W7*-M 25&131 frAftJIIIItttU:. E»a£tel 4O<0E«£» 
*C, E»*tR1 4O<0JgffiCDI/oe>1 41 C:i8£lM&tVCl^. 

[oo45]^^i i ott*»ntttf»i***ifcW**y**&J«*. **i *»wctt x i ee* 

M*Jifc0256MbitDRAM (Static RandomAccess Memory) $8effll^f=^)"C, JU 
OOOJ8tB«Mtt256MBytoX&-S. *^:*1MXtt*&1 1 x 20mm 2 "C?fty , J9$f*W£Jjni 
l=£tj50|iml=L£:. ^^1 1 0©I/O/*s»Kl 1 1 0)»I4t— =»hP— il^<&fS# 

£«3S£££jbii"Cto6o-i?&y . /Wi 1 1 c&E*"JfflRS<&*'W6i*#]i oojim-efca, *y^i 4S 
^ycajfllHtafitfio. 3we*$, ^^i i ott, ®*&ffi£E«:7-r;uAi 20co^isntr. & 

**H 1 2l=«tyE«'7^UAl 20lZ7t)yzr~Hf?9<(T*y*&tlTl'**. fy?! 1 00)1/0/ 
Kl 1 1 f*. H2l=jM"*3fC'*S'Kl 1 1 lzW.&teti&*itz?<<lsVt''UT*— JH 24lz«fcoTR 
It^UAl 20l=ttfc**L-CL*«. 
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[0046]K»7-<^A1 2Of*ZO0>a|<*JBl 21 , 1 23£*fe»J11 22^fcfifc£o *£l 
I*. *<*/i1 21 , 1 23±:L-C«<*1 Oum<D«$S, «fe»JBl 22iLTJl£25pm<07tf'MSK:7.i'JUA 
fcfflt^Co #{*JSM 21 , 1 23ICI* , H2tH3.lC^-T *9l=lB«1 26^>K1 27**(&iB#A*- 
i/jb<»J**4VC*5y , E»t:^l*50nm-C&a o IBIft^UAl 201^1*. /^K1 1 1 £BS«A* 
— r/lc»afc3*i*y-f jn 24i:. /«77h— ;n 31 £«Eta/**— >Ki$IB$;h,<& 

/^-TT-Th— JH25^^fife$*vTt^„^U^h/WT7h— ;H24l*S2l=^-*\i3lCtf>o£fB . 
!=J:-pTJiiO&£*u-Cl^ *<DIt1ll*, 1 1 <DE9IJWWii:E«l^UA1 2O0)ff£$# <° 

•J. ffi&l*80|im, EWe^tt300|ini-ei6-5o Q 

[0047]J$*7<f^Al30£L-a*, Et&7<fn>Al 20|::tt«?fc*ft&rt<*^* 0 'M5KlS3f m 

Wri^fifc'S^UAfcffllVko Jf $tt75jim-Cfc*o gff^UAl 30a>fiJrJS<*>ti»l=r*, / WT 3 

*— ;U125-£EflftS£l AOiZ&&t*hhjUT-fc— jH 31 A<ff$J**tL-CtN*, /W7*-^1 3 CD 

i ttHai=**f*3i=*i'<— xns*ora«)a*tirasy , ia&£E9je^GJ:**i-eti8o^m < 

t300um^fc^ o ^fc\ft5S7^UAl30CDJ»$^^r7h— ;U131(DiSSa^t 0 ^^I*^^ = 
1 10<Bff£^E*87^UA1 20(^±<DlBIRI$*Jtl=A^-C*ftfc:„ /^T?t-v— ;H25(7)iaSt § 
e^l*. tUTfc— 31 (Dfltl^L<lft^Uf=o < 
[0048]E»3MS1 40I*, 4jBT*ff£*t)0. 35mm<0:?y>hE«IMfi *>€>Rfty. «f>^-Xf^v . 
■VJU/ W7*h — ^U^aft©Elft(slf&A<J^Jifc^+t"Ct^-2>o E«l&«1 4O<0JgBilZl*, E9Utfy?>1 m 
m, -7hU£X1 3x21 OBGA^e>^I/Ot'^1 41 tftttft&h.'Cl^. tf>ttl*2M$&t=>£ QJ 
#tf>-C273e>-Ci5i-5>o EH&S«1 401*, / W 7*— JH 25, 1 31 A^fiR-5illffl»«g(e^O. CD 
3mm) Cft*yfcV*A<*#lM/Otf>1 41 ^ffl2«ttTS(fta^fi^-Ct^ 0 
[0049]X>*-?X5>M 50I*XtK*v^— ;bK*T**&J*y , M&h.fc3.=.?h&Bft*tfl 4 
O0)3ES-\i>flWB5£«»l/C^&o X>*:?X7>M 50£#*>f::^a— JHOO<B+M'Xf±1 5 x 

23mm 2 , ^S/a— JU1 00£#— Klz¥fflttltLfc#(0ffi£l;l:ift2mm7?fc5o 

[0050]£l SSlfetfKDHifcTcWJB^a— OOOSMS^n-trX^JaTlZ&^&o 

[005 1 ] < 1 ) ^ thmW **—>tf UT*—)i> 1 25 #fi£fift£*lfcf— ^ttOEfcl^UA 1 20$ 

[0052] (2) U-JUftt&M*£U tll$*L-C*^-^ttCDg2«7-<^ A 1 20IZ, *»V?1 1 0££# 
[0053] (3)^^1 1 1 1 f=**J£"r£<4«i:^ EI§7<^A1 20£#»3l]1 1 2f£*fU 
[0054] (4)Ett7<f JUM 20<D*®<0±aBO^mn<0SP^$^;UAUvXK-e«SIUT^«p, 

[0055] (5) BB«/**— >±lzKl+fcxXh/^K£«fflLT^:?1 1 OtEfR^UAl 20£(& 

[0056] (6)t— ^ttODElil^^Al 20£WWf-f <S» 5^?1 1 0*<Efc^UA1 20j::ttti&£ 

[0057](7)^#>/*-<T7fr— ;H 31 /><»fife$H7c«l^-f^Al30*ljl«Lr*5#s tiL&Ol.- 
vt»t&&0>m&?4 A/A1 30£BBI£3fc«1 40£2(,Mz«^»te«&«, gJ3(A) 

W7*— ;U 25£/ W7*— JH 31 a<m#5<*dlz#^KfcVl=£oT7'^<1'/>M-$<> 
[0058](8)«^«te/«:3.-^hi:«f»<0«*7<;UAl30tBB«*«140$-ftLT^UXU, 
J$*1"&o H3 (B) iZ^k-t^lZ/ U77\*—)V 1 25<t> WTfr—Jl' 1 31 *M£fa£*t£ «, 
[0059] (9)R«l7-f^Al 20ift*7<;UAl 30<D£##SP#£SOKrU **l&0>«Bi*»*. 

[0060] (1 0)ffi«aMfi1 40(DI/oe^1 41 £SBtt£l»lvC, »«<*SX>*^X^i/ 

n soiz^y^— ;i/KTSo 

[oo6i ] (i i )£*ft&£i 40izBGA(#Ba7H--;u)$tti=!-ry7n— u, i/oe>i 41 *jKfifti- 

[0062](12)^a— ;HOO*BGAV^»hfCJRytt(t, /<— VOrXK ^19^5**^*6 
1--S»o ^±O^PHrX$iSr, ^3.-^100*^^*0 

[0063]#551 nmmiZ&tU*. H^TcWJB^va— ;n 00^/hMltU, *-<D3S&@»£<£M-0 
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^7*— JU 254:1 31 li-€-tl-?*l*U^BB«^;UAl20(J9$45^m)4:mN 
:7WJUA1 30(ff$75um)IZj&j££;M><&-e, *:ftte><DlftS£:7.<;UA15££[^iiJ£<&80ji 

1 25£i 31 \*m&mito&*m3&ttLTi^0T', mvzfcimfr&tox&titx'$z> 0 l^*^ 

"C, jMUtttt£SWK<fcU HfH«fil$H«<OS*$fiiJ»-l?^«o ^^1 1 0«3»?-r JUA 
1 20£fc«W-**-f U*M4T*— JH24tt, BEt&^/UAl20rtfl5l=flSlifc$:h.&(&T?, 
tmmVBtt&WtLU^o &L±.<D&3ktLXs ^a— JU*S6BI»l**il350nnm 2 ICfi£y, * > 
^110<0iBll($t22Omm 2 )lC»«S^^U-C64% < l:Lxai«^flft^»b*t* o o 
[0064]*i>a— JUl00te»£h?<fe£4:l*51$«**L-Cl^. *<MLfe??^1 1O(J*$50|i >< 
m) fc*l*E*7<r it A 1 20lC«fcy Mftfifca^;/H£1*JifcLTl^a)-C?, JX^Kff $1*^1 20um 
■eS,4„ 8»<0a.=-^h$K(SS«i 40<DJilc||^M*a-Ct. £f+J5£lifcofc<0«H . 4mmi:L 
frfc&ttl*. Lfc^Ot, I/Ofcf>1 41 <D#£»]K.T^va— ;U»$l*$*l2mm-Cfcy. ff£<b*< cq 

[0065]CO«fcai-s ^a— ;MOOtt/|\M.O»fflrfc*l;:*i**ib&'*\ 272tf>&lt3$ft d 
<Di/otf>i4i £»ytti*ci:*<^£S.*Hfflfc*y U^h/WT*— iH 24l=*oT^^1 10 ^ 
SEND-fA'Al 20£ttfltU *5$ffifcJlffl«ffiK£oT:&JB<D?~/:f 1 1 0&Kft*#1 40$J$ ^ 
«U E*Mfc«1 40<0WffiffiJS:^JBBBiai^-3t^^l 1 0£I/Otf>l 41 4:<D*BSJgtt£*T /_ 

t&z.£&x&*a>'Q+ ^e><b»=^fS-o$*o Ettftfii 4otf>js®£<*£i/otf>i 41 omm b 
««i:UTjpJffl-Ct*<DT?. /W7»h-^1 25£i 31 a>E9iJt?^<300piT»)l=it^<n/ot o >i yj 

41 <35BGACOe^(lmm)^#<-Cts +#£8KOI/Ot?>141 A<»£>*L& 0 CD 

[ooeel^Pa— jnoo<D9i3Sl^p-fexi*«3XHb*<Rrt6i?*€>o ±ttLfc£3i=* eis^u 

A1 7<f JUAl 30*^^e»^IC<*fctt3&A^e>iE(3)sPffi6«IlcgSUtA<^, JHtl*a.=? 

-;n ooizffli^n&s *^1 1 ofcBHt-tfEH^uAi zotmmy^^ 

SOX-**** «ftjj!Ltt^«:t^±» OH£teM&4:LT#te;*;ft&(&-i?, ttft=iXh4»«c4: 
[0067]K«^;bA1 20<7)*fe*J11 224:«^7>r^A1 30<&te«*teLTffll^c7K'M5KI*. 

fUz*- W*. tf'M SR*. *jR&*Jlztetel*5*m* (~3) £S5Utt8*E£^% E* 
7-<;UA1 20<&J»tt»1 21,1 234:/ W*— iH 25, 1 31 <Z)3EM{*4:L-Cffll^:iHI*, lift 

(D$«<0+T?«*Kl*WSU£il*J*<O. 6 x 1 0 6 /Qcm)£;fjL-Cfcy , {Kftft96>7K'MSK£ft 
lz«^ai£f#tt<Dfi±lzS^LTl>&otfm^x* 0 *^^ 

Htf>&£*tfr/ WT*— iH 25, 1 31 05««l»tfi:i*»maJ^T-Cfc-So fcfc, •IttWuHIMg* 
Jg$*UTtN*<D-C, «{|;M121 , 1 23t'U7*— iH 25, 1 31 lilMe&l&4:LTf£fT7*# 
<, ttJ»»tLT%«<. =EyaHM 00<&&3BS&W4&2. 4WT?fc£*<, ^^1 1 0<D**;g£ 
±J*£30^J$TFIZifllii.&££a<-e££o „, _ „ 

[0068]iU±^f-ck9l-, *miSm«<0H&5c»«^a-;ui00Ii/IxM, ft£U £tf>, 
«a;*>4:tv31$*£*rL-Cl^o ^M^fl^'J^a— ;U(fB«S*256MB, S3£Ii«i5 
x23mm 2 )^LX,^D^^S/^Affl±8a«tta*^»»«»ffl^ , J*-KlzMft«a 

^ttffl1-*fc^.^ya^<D'l^ibt»S^bl4i/X^A^(*(0^^l7-^>^(=<b-pr^ 
#JZ&*a<*£L^ i Ei>a-/U<&£fc':Hbf*, •lfvM»*©Wi^S'^«>*JBtW«l=L. 

Mlz<fcoT#®£y*<T>&<£w4:te£:l*o 

■&C4:r*S-5*"e^t x o ^-y^iLT, DRAMIZRB&^SRAM (Static Random AcceasMemo 

^«>o#f=<):*»j«^A<fcy. wo^ft^yic^mtt^-^K-ca^at^^^-c^c ki= 
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UTfcy, rt&lt£i£«H£*rtb(::jfiL-a^o K«/J8»?^UAI=H*fifc$*i&»ra 
t=>3* <Dtt«IC«fc^rttBB«IS*$ffilt^l>C^fc*, I/OtfXCIi. BGA<Bft!SIC/<>:7\ PG g 

/W200TM*. #3*1**^21 0£E«^JUA220A*t>/ik&1 0J1<B 1 Otfetf) < 

J*3*:7<<Jl,A230£, 1 #<7>#5— ;UA226#»«£*l-C JSy . x>^^X J 5>h250(C*oT ^ 

tta^tfCL^a ;U2OO0)3e&ai»l*1 2 X 1 7mm 2 . /f*— K^£B*(Z>SteFliftj1 . 2m ^ 

mT?&<S„ _„ CO 

[oo7i ]^^2i oit. %i mmtnmz.&mmz'i 2i^o-cm«^;uA22oiz-7y^^ qj 

Z? J 5t<(T*y s f i £tl* I/0/*yK21 1 U*h/<<< 7*— JU224l=J:oTeK^;UA220l:: CQ 
fiMStetflTt^o ^^21 Oli x 1 8e^h«fife<D4MbitSRAM/l>t.fi6y , ^jl— ;U200<Z>&IS 
tt#«l*4MB-0fc£o ^^+#->TXl**tj6 x 1 2mm 2 T«fey „ JSt$l*30jiml=*T?j*<Ly=o 1 H 
<D^^21 0<D>H*ii*l***l2W/«ca)Tf. ;U200<Z)^)«««*l**?l20Wl^^ o I/O 

' /<?K2i i <0ak[i«^£«3K$*>T:t&i oo-efc&o 

[0072]JlMJSfcli. mi®?* )l,J±220iZMf8.£*lt-/WT*— )V225k. «*^^A230lC 
flSJ*£*lfc/ W7*~ ^231 |C<toTfT3&:t)+L-CL^«» BB|S7-r^A220li*(*JB221 . 223£ 
«fe»Ji223A^fit*o HB|g7-f ;UA220ir^3Bf^ JUA230, C*l€>JZ^J«itl./i/<'fT^— ;U2 
25. 231 9*(DS*tt«li*1 *jfc«!l£|3Hre&S>o ML, S*^;UA230©»* f* , WZ?21 
OOff^lC^ttL-CSOfjm^jaiRL/co ^5— :7^A226(*S±«<D ^h^Btti>tctt>lZ 

*ry. ^■a>*r»^'fX[*«ftj««223i:^i:-tffc*o 

[0073]I/oe^240l*. Sgl ^J6«(D<fcO^E**«rCT?tt^<, «T»<0i2«^;UA22O 
<&/ WT*— JU225lZltteJ$«£;h.-Cl><5c, C(D*:tf>. ^^21 0tEI»7-f;UA220<Z>_hTa) 

MteKn *«5«!iJtjS&^r-^oTi^«,i/oifv24or*i|iBaA>^e>jay. /w*— ^22 

5, 23l£|3Ji:0. 3mme^-e^5uTH'ttlCiB5>J^Tl>^,I/Ot o >240(Dl85»tt^42 

coo74]*^2*«E«ic«fc*L(i. &imi&wkm$mm<DmtiiT'frm. ^exDSRAM* 

JP200£3g«T?*<5« ;U200tt. «jU*^*<m^D*y*f*"^:#l==aK*«v 

TfflL^*l*. ^SJa— ;U200(Z)a$^1. 2mm£l^fcffl'lbi::J:oT. /WT*-;U225 S 231 

^kj££»fy)i$86jwi<#£a>-e. «ta£S«jW£«£*i, mi ^itt&iroDRAM^i-jucjt 

^T$t>fcSja»f^^Wt6l^<5o I/Ofcf>240£/ V7*— ;U225(Ci£^U/i=Ci:l=«fe 
y. SRI S?J6<WlCj±^r/jN*LN|e3gffiW(*tl200mm 2 )3()Ne>. 400t°>SffiX*I/Of>240^ 

[0075]ttfc\ I/oe>240<DE^je^A<IBl IIJfe«<»«fe5*«*^BGAJ*lfc^T/h$<<C 

&*>£;K-5<&T?3cKl*fci,>o i ei?3.-^200<D<«3e^*ttlBi ^M^lzit^T^^yieAnUr^ 
^p-bv9-^^i:i:tfrai#J>ftaJ*<Wt5JKS<Z)i?Bg«affS:L^ ^y^2iO0)*^S6li 

[0076]**Wf-«fc*m3*lfe«-Cftt, «1 I^Jfi«i-V>m2S*6«!lCDy-f U*h/ UT*—MZ&* 
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¥3H*?-^310£E«XM/A350s 1*l<D?»j/:?320i:B3f£7«f7UA360. 4*S<7>?~/;?330 
tE<S7-c;UA370, 1|fi<D5 : •^340i:IB^^';^i^380A^e)1iR£^*^•Cl^-6o 
tE«*te390l*. 1 «COS3ff7^UA460, 4tkO>^*^;UA470 % 1%0)«*7^UA48 

0, 1 tfc(Btt®:7-<;UA490lZj:oTSlMC«S;**U X>*^X^>h392(Z<fey«a$*l-CL^ 

■So ^ 

iHISl7-f^A350|z7'J^^"^7t?> J f'r>^$*tT^'5. I/0/^K31 1 It, #/>*>:?31 2*31 O 
ft1±»HBir J:oTiB<»7Y;UA350(Cjtl**tl<So E«74VUA350lcteJl&^MX;i'— u 

351 tfJBjfc&ftTfcy , -ta>aES(ctt^^3i o<ojgjZ»c/<-</<xzi>-r>^4i o*<»K£*t-c hi 

^^31 0tBSIi7-f;UA350a>fifil*«Jje3l 3lZ^oT$tit$*fCt^€>. =L=.vhO>mt!lZ gj 

^180nmt*4. < 
[0078l9^320l*fa1 1 mmA<D**V/'*Zal't-a^'frr-?fr$,m) + l/0/*vK321 *>< 2j 
7^T322(C < fcor4|ia)7H'J'f5KKia7-<'^A360tZ7|f>-T r <>^$*t-Ct^. iHISl^-f ^UA36 < 
0[C(*J1&**S»XJI'— JI/361 ;WlSfifc£*LTl>& 0 *^320<DMl*8MB323i::,J:o-Ctt > 
lh^TL^,3-=^h0)ii$tt^2OOMm-eife^ c > < 
[O079l^y?330f*fa8 x 1 7mm 2 <Z)DRAM5 t ^A^Iit t A 2««>7H , M5KSB«Sl^;UX<37 H 
OfC?y^5^:rtK>7V>y&llW*. I/0/^K331 1*, ^/<>^332t*mi4«flSl=<fco ffi 
rBE«7-f^A370tzfi|fi6$*L*p E|S:?^UA370|CI*«&*S/ WT*-;U371 g 
TV*,, ^^330tE«|7 < <;UA370Offll4l»JlB333lCj;^-C»±^'Cl>*o J.^KZ>JS£ 
ttJKi150Mm-CftS 0 

[00801^^340 I***j6 x 1 5mm 2 (DROM (Read Only Memoty^yZffr&ftiM* 2jg<D/KU 
-f5KBB«l-7-f;UA380[r7y^^^/l5>-r'r>^$*l.rL>* o I/O/'?^K341 I*. H^TJ»mi± 
»K'J-7^;UA342^J:o-CK*7-f'^A380fzfl|«t$tL. fTit$4tn^. E«:7'fM'A380K 
liffl&^SJ/^-fT*— ;U381 WMl&ZtlX^&e ^KZ>J**tt*?Jl 20nmT5*>^o 
[0081 ll$jf JUA460, 470, 480. 490 1*. ^-fl-^tUS^I 25nm. 1 OOjim* 75nm, 50(1 

majTH'j -<5K»#^u A^€>fijty % *ti?tuzmra\mmm<Dm&*i>&' wr*— ;u46i . 47 

1 , 481 , 491 t>Wtf&*lX^Z>o C4rt>a>iaSI*7>f;UA(DJS^#j*L-C1 50nmlzU. 5B$«t; 
^$600nml=Lfc: o Hfflfi!«ffl<Z)X;U-^-;U351 , 361 . /<-fT*-/U371 % 381 ©jftS 
t&yttmCX-lb&.UtS. EI6^UA350. 360, 370 s 380(Z>HEt9t V^l*. ±ttfe&tt£ 
*y*-£a£^"Cl 20}imlzLfr„ 

[0082lE«*«i390tt, ■y-'f X30 x 30 x O. 5mm 3 <&4«(D-fe5S^E|&3£lR^J5fc£o * 
(DJ6BlClgflfc£*t*:I/Ot:>39l 1*1 00mil®»£>BB$lJ<Z)*>3— Mf >PGAfr&jftij . -t(D&f»l* 
3^S«f>$^«)T265-efc*oE|ft»«390^€»i<D«^[*X>*^7>h392A^fli$tt 

-Cl>& 0 ;U300(D|g»®jBII430 X 30mm 2 , E»at^390(7)T®^t.X>^^^>h 

392CD Jl®*-C<Z)W$tt (/ W/^3>-7 s V9-41 0£^»X) „ ft2mmtfc§. 

[0083l*H335i6W::«*:*U* , 'h£L SIS, &\£lsay?niiv*=E*>ar- JU300£3SS1T?£<5* 
$*lTttffl$*L&, -7>T?CJ:?P-tr:r9-3lO. >*y//<Xa>hP— ^320, ^'J330. 340*<3 

[0084im33e«£<51|-ett % $MV*h/W7*— JHfH*l=8l&fc<-C*u ^-fT7t?>T<>^322 
/*>:?31 2. 332*/-(*R^i»*tt/i^U^342fZ < t^U^^^7tf>T r -f>^(-«fcoT. Kt 

tt3.=.yh*<ttl **fe«'V»SB;2*Jte^lChb-<-CJ5<^'5<0-C tUTfti— ;l/371 % 381 . 461 . 47 
1 , 481 . 491 7h— JU351 . 361 (DE^JtV^JfitfoTl^at, -t*LT?tlHM1t«tt 

*&mz£t>ti:^ft#tt{ztt'<X+#7*&mxlbZ> 0 ^OJHI«»«Elz<fcy . T-f^B^Pto* 
31 Ot^'J //^3>hB— ^320<DfHk ^'J//<X=a>hP— ^320£DRAM33O/ROM3 
40<&|Uk >*y//^P>hP— 7320£nSP(l/Ofcf>391 )<D!Bl<D&&<»ttKtetit&trti;oZ. 

[0085l9l3*J6WCI*I/Oe>391 |rPGA^SfflL> -fcCBE^Jt^^rt^l^fcto^S^HflE 
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J*t-&i»^£aS5£Ui>b^-efc«So *3Hlite«ITIi*^i-;i,300<7)±®^C)^aff * 

ckaiz, ier»»<z)^:$t^^3io, 32o*<±jii-a3fi*tuTfcy, jfc«w«**>»His£fT#:b 
-t***^jcii e^sg^-e+^-efc^o fcjgfc&^Bftma *><-tA<£*£Ki*, mtf^i- 

^S*55J6rH!*<kL^ LfctfoT, «JBLfel*0>#®£yi:«*I1±£5t*-e£3. Q 
[0086]«aiC,Sft4SJfi^T*(*^^«^UTTAB$ffltNTDRAM^a-;i/^fl|JifcUc«l] ~ 

500-CI*. ^mm-V-fS 1 0i:E«l^;U A520 A>e>fift*8MO)3.-'>H^7*k(Dtt»7-<;U A53 flj 
0*><««$*VCl>&o <j 
[0087]*-*/?51 0te&7 x 1 5mm 2 <DDRAMf^^&fi6$. 3Rl SJt&Wlf^-f U£h/ WT* =^ 
— frfflf&fjtSi'itcI'V'Jiims.V. ^^51 04>a&I(=I/'O/<yK51 1 *<E«^Tt>^, HE $6 § 
^iUA520l*1 7mmft. ##Jl2Jl(D7KU*5KEIt:7^UA^6my. E«7Y;UA520lCgft ^ 
ltfe*tfc-f>^U— K524<0^/O^525A<I/0/^K51 1 lCj&B8$*VCl*£ 0 ?-y?51O(0£ i_ 
ffit-O-^-'J— K524<Z)Sfflf*X>*^T>h51 2lCJ:-=)'CitJt*H-C*5y , X>*^^>hS1 
2^#rf)fca.^h(Dff $l*^200tim-Cffc*o Ki»7-r^AS20i:7H , J'C5K«E*7-f^A530fZ HI 
li^tt-mif Rfl&«B3<D/ Jl/526£53 1 jWfiK&KTfcy . «T«<Z>' WT*— ;U54 CD 
0|Cl*i|iffl/<>^P,fifc*I/oe^540A^fi|$*lTl^ 0 /UTK— ;U526. 531 £l/Ofc°> 
54O0)Sa5lje^ttO. 8mm-efcy>|!ge>a!ll*3Kl120-Cfc*o ;U50O<D|g$lffi»l*E 
IS7-f;UA520a3"^'f , X|Z*U<^ScB#a>?ft*l*$il2mmT*$»§o 

[0088]*a;4^Jfe«!llC^*l.tf. «*<0TAB«|«gfitfl5i:*«^I^^JllW«f**«a^^t>-&«) 

ctl-<fcy , ^iz=^7caJ»^3.-;U500^^-c^ o sfn *J£0!*>Sg2|g*fi0!i«l::.tk'< 

^;UA530U^I»t^<OT?,=lXhA<(S<iqi^C>*lT:LN-|)o 
[0090] 

[*W<Z)3»*]±IB<1 >~<8><Z>*JfcU:«*:*U£. **i-£*U*LTa>Cl >-«8><Z>^iiR^ifc«.„ 
[0091 ]«1 >^^$S«Lfcfia|i^l'AA>t»Kfe*««^i-'yHttt*7-f JUAi:*aJiLfe7 

imm^^— ;u3&<»«b^-6o „ _ 

[0092lt£*Ofi!l®Ao$Eia^«)otE«ll=it'<-C, *5gMl*E«^;UA$^«^bT'*, 

[oo93]rafe©figffi»«Eteasa>^:/:?££^ 

•So fl!liSj»ieK«ST?I/oe>i:UTffll^*i*PGAI=tt^-C, **WT*f*E5Ut 0 ^a)«L^B 

ffi^»RKIR*»mr^Pi2X^tt^T,*«W^ttEI!l^^At«*^;UA$ai»^ 

[0094]4**<Dait*«««S<DI5t>««*«ir^^HfcX;ix-7h-;uictt^T,*ieM 
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♦ 

ammttMMfcfcjft-c**. s&k* «**tB«/»i»#8t*«*"c**<D-^ m 
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